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Abstract 
 
The sensory characteristics of biofortified sweet potato in Africa were explored over a 
wide range of carotenoid (0.4 to 72.5 µg/g fresh weight) and dry matter contents (26.8 to 39.4%).  
The logarithm of the total carotenoid content was correlated with the dry matter content 
(declining by 1.2% with each doubling of the carotenoid content) and a wide range of sensory 
characteristics that involve visual, odour, taste and textural characteristics.  Multiple linear 
regression models were developed.  The logarithmic relationship of colour with the carotenoid 
concentration means that those varieties with a relatively low carotenoid content may appear to 
be of similar intensity to ones which a much higher and hence nutritionally beneficial carotenoid 
content.   
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1. Introduction 
 
Sweet potato (Ipomoea batatas (L) Lam) is among the most under-exploited of the 
developing world’s major crops (Walker and Crissman 1996).   Traditionally, sweet potato 
varieties produced and sold in Southern Africa have a pale coloured flesh, but new biofortified 
orange flesh sweet potato varieties (OFSP) have been introduced that contain high concentrations 
of β-carotene (pro-vitamin A).  Vitamin A deficiency is a leading cause of early childhood death 
and a major risk factor for pregnant and lactating women; it is estimated that worldwide, tens of 
thousands of deaths occur annually among young children (McGuire 1993).  Impact assessment 
studies (Low et al., 2001, Low et al., 2007) have indicated that OFSP can make a major 
contribution to alleviating vitamin A deficiency in Sub-Saharan Africa and indicated that the 
daily addition of orange-fleshed sweet potato to the diet could prevent vitamin A deficiencies in 
children, pregnant women, and lactating mothers.  An efficacy study (Jaarsveld et al., 2005) in 
South Africa had demonstrated that consumption of 125g OFSP improved the vitamin A status of 
children and can play a significant role in developing countries as a viable long-term food-based 
strategy for controlling vitamin A deficiency. A review of the importance of sweet potato as an 
intervention food to prevent vitamin A deficiency has recently been published by Burri 2011.  
Replacing the pale-fleshed varieties now grown by farmers with new high ß-carotene varieties 
could benefit an estimated 50 million children under age 6 who are currently at risk.  For 
example, the majority of children in Burundi, Rwanda and Uganda would benefit, as would about 
half of the children in Tanzania and to a lesser degree those in Ethiopia, Kenya and South Africa 
(Walker and Crissman 1996).  
Changes in appearance, taste and texture may be a barrier to consumer acceptance of fresh 
OFSP, particularly when it is a primary staple.  Orange fleshed sweet potato contains carotenoids 
(O`Connell et al., 2007; Maoka et al., 2007 and Bengsston et al., 2008).  In Africa, consumers 
have been reported to prefer high dry matter varieties of sweet potato (Operia & Sun 1988, 
Kapinga & Cary 2003), and varieties of sweet potato with high carotenoid contents tend to have 
lower dry matter contents.  International Potato Center (CIP) has been breeding specifically for  
varieties of OFSP that are high in both carotenoid and dry matter content.   
The sensory characteristics of OFSP and non-orange varieties have been reported 
(Tomlins et al., 2007: Ofori et al., 2009, Leighton et al., 2010).  Orange fleshed varieties are 
associated with sensory attributes such as pumpkin flavour, watery texture and orange colour 
while yellow and white varieties were associated with the descriptive terms creamy colour, 
starchiness, hard texture, coarse texture, yellow colour, fibrous texture and sweet taste (Tomlins 
et al., 2007).  Leighton et al., 2010 reported that OFSP differed in color, was sweeter and 
displayed flavour characteristics of yellow vegetables (such as butternut and pumpkin) when 
compared with white fleshed varieties.  Ofori et al., 2009 relied on using acceptance criteria and 
did not use the sensory panel to describe the sensory attributes of OFSP or how it differed from 
white varieties.   Little, however, appears to have been reported that explore the relationship 
between the sensory characteristics and the physical and chemical constituents such as 
carotenoids or dry matter.  For example, for consumers in Africa, it has been reported that they 
prefer high dry matter varieties of sweet potato (Operia & Sun 1988, Kapinga & Cary 2003).  
OFSP varieties of sweet potato with high carotenoid contents not only differ in colour but also 
tend to have lower dry matter contents.   
Therefore, it would be of interest to explore how the sensory properties of sweet potato 
might vary with the carotenoid and dry matter content.   
    In this study, the sensory characteristics of 11 sweet potato cultivars with varying 
carotenoid and dry matter contents in Uganda were compared.       
 
2. Materials and Methods 
 
2.1 Sweet potato samples 
 
Eleven sweet potato varieties were tested.  These were orange fleshed (Ejumula, 
Kakamega, SPK004/1, SPK004/6/6 and SPK004/1/1), yellow fleshed (Tanzania and Naspot 1) 
and white fleshed (Dimbuka, Nakakande, New Kawogo and Ndikirya N’omwami). 
 
2.2 Cooking of sweet potato samples 
 
Roots (fresh) were sorted to remove diseased and insect damaged ones and boiled until 
the texture, assessed by a fork, was considered correct for eating.  Preliminary trials indicated that 
this method was consistent and allowed for slight differences in cooking times with variety. 
 
2.3 Ethical assessment and consent 
 This research has been assessed and approved by the University of Greenwich Research 
Ethics Committee.  Written consent was sought from panellists participating in this study and 
they were informed that their participation was entirely voluntary and that they could withdraw 
from the panel at any time.   
 
2.4 Sensory evaluation 
 
Cooked sweet potato samples were scored by a semi-trained sensory panel using a 
modified version of quantitative descriptive analysis (QDA) since standards were not provided 
(Meilgaard et al., 2007).  The sensory panel which comprised ten panellists was conducted at the 
National Agricultural Research Laboratory, Uganda under ambient temperature and controlled 
lighting.   The language used for the sensory testing was English.  The panellists had been 
screened for familiarity with the product.  Sensory attributes were generated during a preliminary 
focus group session guided by the panel leader.   A total of 13 sensory attributes were developed 
for the cooked sweet potato for which the group of panellists had a consensus.  Sensory attributes 
generated were as follows: 
 Sweet potato odour – odour characteristic of sweet potato 
 Pumpkin odour - odour characteristic of pumpkins 
 Smooth appearance – sweet potato that have an even surface 
 Yellow colour – flesh that is yellow in colour 
 Orange colour – flesh that is orange in colour 
 White colour – flesh that is white in colour 
 Uniform colour – sweet potato that is even in colour and with minimal variation 
 Sweet taste – tastes like sugar 
 Pumpkin taste – taste that is characteristic of pumpkin 
 Crumbly texture (in the hand) – sweet potato is brittle and flaky when compressed 
by the fingers  
 Soft texture – texture that is squashy and yielding 
 Fibrous texture – the quality of being fibrous 
 Watery texture – texture that is moist 
 
After a period of training using these attributes, the eleven sweet potato samples were 
tested blind in duplicate by the panel and the order in which they were presented was random.  At 
each session, four sweet potato samples (coded with 3-figure random numbers) were served on 
white paper plates in random order to each panellist.  Cooked sweet potato samples (40 g) were 
tested by the panellists at ambient temperature (25oC to 30oC).  Intensity for the sensory attributes 
was scored on a 100 mm unstructured scale, anchored with the terms ‘not very’ at the low end 
and ‘very’ at the high end.  
 
2.9 Total carotenoid and dry matter content analysis of sweet potato 
 
Total carotenoid content and dry matter was determined on the fresh roots.  A total of five 
roots were randomly selected for each variety for analysis which were quartered and pureed.  
Total carotenoid extraction and analysis was carried out in triplicate following an existing method 
(Rodriquez and Kimura 2004; Bechoff et al., 2010).  1-6 g fresh tissue (the amount collected 
depended on an estimate of the level of total carotenoid in the sweet potato) was homogenised 
with 50ml methanol–tetrahydrofuran (THF) (1 : 1) using a Polytron PT1200E (Kinematica, 
Lucerne, Switzerland) homogeniser or an Ultra-turax (IKA Janke and Kunkel Labortechnik, 
Germany) for 1 min. The carotenoid content was measured using a UV-visible spectrophotometer 
(Genesys 10UV, VWR, UK) at a wavelength of 450 nm. Concentrations were determined by 
comparison to an external standard curve using pure β-carotene (Sigma-Aldrich, Gillingham, 
UK) and an absorption coefficient of β-carotene in PE of 2592.14.  Total carotenoid 
determination has been reported to be an acceptable technique to give a close estimate of trans-β-
carotene content in OFSP since 90% of the total carotenoid content of sweet potato is β-carotene 
(Rodriguez & Kimura 2004; Bengtsson et al., 2008).   
Dry matter determinations were assessed by drying triplicate 5 g samples (AOAC 1994). 
 
2.10 Statistical Analysis 
 
Analysis of variance, correlation analysis (Pearson), stepwise multiple linear regression 
and principal component analysis (correlation matrix) were carried out using SPSS (V 16.0) or 
XLSTAT (V 5.2, Addinsoft). A mixed effect model for each of the sensory qualities was 
undertaken with R (lme4 package).  Multiple pairwise comparisons were undertaken using the 
tukey test with a confidence interval of 95%. 
 
3. Results and Discussion 
 
3.1. Relationship between the sensory attributes and varieties of sweet potato with varying total 
carotenoid and dry matter contents 
 
The sensory attributes of the 11 sweet potato cultivars tested were strongly significantly 
different with respect to variety (linear mixed model; ANOVA; P<0.001) for all of the sensory 
attributes (sweet potato odour, pumpkin odour, smooth appearance, yellow colour, orange colour, 
white colour, uniform colour, sweet taste, pumpkin taste, crumbly texture, soft texture and watery 
texture) apart from fibrous which was only significant at P<0.05.  Table 1 shows the mean values 
for each variety and sensory attribute.  The tukey test indicates that for each sensory attribute, the 
11 cultivars were generally significantly different as a minimum of three groups and up to six.  
The least overlap between varieties was for the sensory attributes based on appearance. 
 
To test whether the variability in the sensory results might be due to panellists using 
different parts of the scale, a mixed effect model was fitted with the panellists and panellists and 
variety interactions as random effects. The probability values are shown in Table 2 and suggest 
that for the majority of the sensory attributes the scaling issue was not a significant factor while it 
was for pumpkin odour, and pumpkin taste.  It is speculated that the reason why there were 
differences for the ‘pumpkin’ sensory attribute is because some of the Ugandan sensory panellists 
may not have been familiar with eating it.   
 
Principal component analysis (PCA) was used to summarize the relationships between the 
sensory attributes and the sweet potato samples (Fig. 1).  The PCA plot, accounting for 89% of 
the total variation, illustrates that the orange (Ejumula, SPK004/1, SPK004/6/6, Kakamega and 
SPK004/1/1), yellow (Tanzania and Naspot 1) and white (Dimbuka, Nakakande, New Kawogo 
and Ndikirya N’omwami) cultivars widely differed with respect to their sensory characteristics.  
The orange cultivars were associated with pumpkin odour and taste, orange and uniform colour, 
soft and watery texture and smooth appearance, while the yellow varieties were associated with 
yellow colour and white fleshed varieties with sweet taste, crumbly texture, sweet potato odour 
and white colour.  The fact that the OFSP varieties were associated with a watery texture also 
suggests that they have a lower dry matter content and therefore a possible correlation. 
 
The differences in sensory attributes between orange and non-orange cultivars is similar 
to those previously reported for varieties in Tanzania (Tomlins et al. 2007) where high carotene 
varieties were associated with water texture, pumpkin flavour and orange colour while low 
carotenoid varieties were described as having the characteristics of sweet tasting, yellow colour, 
creamy colour, starchiness, hard texture, coarse texture and fibrous texture. Similarly, Leighton et 
al., 2010 reported that OFSP differed in colour, was sweeter and displayed flavour characteristics 
of yellow vegetables (such as butternut and pumpkin) when compared with white fleshed 
varieties.   
 
3.2. Relationship between the total carotenoid and dry matter contents 
 
The relationship between sensory attributes and dry matter was explored because 
consumers in Africa have been reported to prefer high dry matter varieties of sweet potato 
(Operia & Sun 1988, Kapinga & Cary 2003), and a challenge was that varieties of biofortified 
sweet potato with high carotenoid contents tend to have lower dry matter contents.   
The major carotenoid of OFSP is all-trans b-carotene but α-carotene and including the all-
trans and cis forms are also present s (O`Connell et al., 2007; Maoka et al., 2007: Bengsston et 
al., 2008 and Liu et al., 2009).  However, for the purposes of this investigation, the total 
carotenoid determination has previously been reported to be an acceptable method to give a good 
estimate of all trans β-carotene since 90% of the total carotenoid content is β-carotene (Bechoff et 
al., 2010).   
The total carotenoid (µg/g fresh weight) and dry matter (%) contents of the 11 varieties of 
sweet potato varying from deep orange in colour to white are given in Table 3. The carotenoid 
content of the sweet potato was expressed on a fresh weight when exploring the relationships 
because the product is traded and consumed in the fresh form.   However, it is also, expressed on 
a dry weight basis (table 3) so that the results can be compared with other publications that have 
expressed the content on a dry weight basis.  The results show a wide variation in carotenoid 
content from 0.4 to 72.5 µg/g fresh weight and dry matter content from 26.8 to 39.4%. 
A comparison of the carotenoid content and dry matter contents measured in this study 
with those reported elsewhere (Namutebi et al., 2004, Bengsston et al., 2008 and Bechoff et al., 
2010) (table 4) indicated that the values were within the range previously found. 
In general, the dry matter content of the sweet potato declined with increasing carotenoid 
content.  While there was no significant linear relationship between the dry matter and total 
carotenoid content, there was a significant correlation with the logarithm of the carotenoid 
content (P<0.05; R = -0.747).  The curve is illustrated in Fig. 2 and shows that the dry matter 
declines with increasing carotenoid content, at first rapidly and then more slowly.  While there is 
no theoretical reason for fitting a logarithmic curve it gave a significant fit and in particular, fitted 
the initial steep decline in dry matter content at low carotenoid levels (less than 5 µg/g fresh 
weight).   A feature of logarithmic curves is that there is a common geometric ratio linking the 
dry matter content and carotenoid content.  For example, for these sweet potato samples, each 
time the carotenoid content of sweet potato doubles, the dry matter decreases by about 1.2%.     
The fairly wide scatter about the mean dry matter content value of ±4% suggests that 
other factors such as the selection of high carotenoid varieties with higher dry matter contents, 
environmental (weather, soil, farming practices) and maturity might be important.   
Hagenimara et al 1999 reported that there was very little relation between the flesh colour 
and the dry matter content of sweet potato roots apart from dry matter contents being low to 
medium for orange fleshed roots and generally higher for white flesh roots.  A genetic correlation 
(rg = 0.6 to 0.8) between high β-carotene accumulation and low dry matter (low starch) content 
has been reported although it is not clear whether they are based on functional links between 
starch and carotenoid accumulations.  Within breeding programmes combining high β-carotene 
and high dry matter is difficult but successful, so that the genetic correlation might be due to 
genepool separation (Gruneberg, W. Pers. Comm.).  This appears to be the first time that such a 
curve has been has been suggested for the relationship between dry matter content and the 
carotenoid content of sweet potato.  
 
3.3. Correlations of the sensory attributes with dry matter and total carotenoids (expressed on a 
fresh weight basis) 
 
Correlations between the sensory scores for each attribute and with the dry matter content 
and logarithm of the carotenoid content (base on fresh weight) are shown in Table 5.  The 
correlations were based on 11 cultivars.  The carotenoid content was expressed on a fresh weight 
basis because the sensory panellists assessed the product in as a wet product.  Logarithmic curves 
were fitted because these were generally highly significant and followed the same pattern as for 
the relationship between dry matter and the carotenoids (Fig 2).  The correlations were significant 
for all of the sensory attributes apart from the yellow colour and uniform colour.  Therefore, 
varying the carotenoid content of led to variations in a wide spectrum of sensory attributes 
spanning the appearance, odour, taste and texture. 
 
Since the total carotenoid content and dry matter content were correlated, stepwise 
multiple linear regressions were used to develop models that related them to the sensory 
attributes.   
The regression models indicated that sweet potato odour, pumpkin odour, smooth 
appearance, orange colour, white colour and pumpkin taste were correlated with the logarithm of 
the carotenoid content (Fig. 3).  The models for the sensory attributes sweet taste, crumbly 
texture (hand) and watery texture were correlated with the dry matter content (Fig 4).   
Variations of the carotenoid content of sweet potato is clearly linked with changes in the 
dry matter content and a wide range of sensory attributes that relate to the entire sensory 
spectrum relating to odour, appearance, taste and texture.  It is speculated that in plants, 
carotenoids not only influence the light absorption properties, and hence colour, but have a wider 
role (Britton 1995).  Their chemical and physical properties are strongly influenced by other 
molecules in their vicinity, especially proteins and membrane lipids (Britton 1995).  In sweet 
potato, a genetic correlation (rg = 0.6 to 0.8) between high β-carotene accumulation and low dry 
matter (low starch) content suggests relationships with textural changes (Gruneberg, W. Pers. 
Comm.).   In other commodities such a as carrots (Berger et al., 2008), variations in carotenoid 
content were significantly correlated to texture attributes (fibrous and tender textures). Carrots 
with high carotene content were more solid and less tender. For tomato and watermelon, 
carotenoid pigmentation patterns had profound effects on the norisoprene and monoterpene 
aroma volatile compositions (Lewinsohn et al., 2005).  This perhaps may contribute to explaining 
why carotenoids were associated with the odour of sweet potato in this study. 
Of the sensory attributes that related to the carotenoid contents, the most visible to 
consumers is the colour (orange) and this clearly identifiable visible trait can influence marketing 
and promotion (Tomlins et al., 2010).  A particular feature of the colour is that the most intense 
orange coloured varieties will contain the greatest concentration of carotenoids (pro-vitamin A) 
and hence potential nutritional benefit to consumers, in particular children (van Jaarsveld et al., 
2005; Low et al., 2007).  However, since the visual orange colour appears to have a logarithmic 
relationship with the carotenoid concentration, those OFSP varieties with a relatively low 
carotenoid content may appear to be of similar intensity to ones which a much higher and hence 
nutritionally beneficial carotenoid content.  Thus consumers who select sweet potato for its 
potential nutritional benefit based on its orange colour alone may select ones that are not as 
beneficial as they are perceived to be. 
In addition, the impact of variations in total carotenoids on a wide spectrum of sensory 
attributes (odour, appearance, taste and texture) may have an effect on consumer acceptance.  For 
example, in consumer acceptance studies involving 94 school children and 59 mothers with pre-
school children in the Lake Zone of Tanzania reported three different categories of consumer 
acceptance for sweet potato of differing carotenoid content (Tomlins et al., 2007).   
 
4. Conclusion 
 The sensory characteristics of sweet potato in Africa have been investigated over a wide 
range of carotenoid (0.4 to 72.5 µg/g fresh weight) and dry matter contents (26.8 to 39.4%).  It is 
suggested that the logarithm of the total carotenoid content is significantly (often highly) 
correlated with the dry matter content and a wide range of sensory characteristics that involve 
visual, odour, taste and textural characteristics.  This also implies that the carotenoids have a 
complex effect on the sweet potato storage root. 
Multiple linear regression models indicated that carotenoids and dry matter were related 
to different sensory aspects of sweet potato.  Sweet potato odour, pumpkin odour, smooth 
appearance, orange colour, white colour and pumpkin taste were correlated with the logarithm of 
the carotenoid content.  The models for the sensory attributes sweet taste, crumbly texture (hand) 
and watery texture were correlated with the dry matter content.  The effect of varying the 
carotenoids over a wide spectrum of sensory attributes may have implications for consumer 
acceptance of varieties that contain high levels of carotenoids. 
Of the sensory attributes that related to the carotenoid contents, the most visible to 
consumers is the orange colour and this clearly identifiable visible trait can influence marketing 
and promotion (Tomlins et al., 2010).  The suggested logarithmic relationship of colour with the 
carotenoid concentration means that those OFSP varieties with a relatively low carotenoid 
content may appear to be of similar intensity to ones which a much higher and hence nutritionally 
beneficial carotenoid content.  Thus consumers who select sweet potato for its potential 
nutritional benefit based on its orange colour alone may select ones that are not as beneficial as 
they are perceived to be. 
Regarding the dry matter content, in this research, each doubling of the carotenoid content 
would result in a decrease of about 1.2%.  However, the wide variability about the regression 
suggests that other factors also contribute to the variability. 
It would be interest to explore the relationship between the carotenoid content and the 
sensory and physic-chemical attributes of other root crops such as cassava that contain 
carotenoids and potentially non-root crops such as rice and maize. 
Finally, the proposed logarithmic curve correlation is based on empirical evidence.  A 
model to explain the nature of the variation needs to be identified. 
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Where: boxed words represent the sweet potato varieties tested; TZ =  Tanzania 
Orange fleshed varieties =  Ejumula, Kakamega, SPK004/1, SPK004/6/6 and SPK004/1/1 
Yellow fleshed varieties =  Tanzania and Naspot 1 
White fleshed varieties =  Dimbuka, Nakakande, New Kawogo and Ndikirya N’omwami. 
 
Fig. 1. Principal component plot illustrating the relationship between the sensory descriptors and 
sweet potato varieties tested 
  
 Where: NN = Ndikirya N'omwami, NK = Nakakande, D = Dimbuka, NK = New Kawogo, N1 = 
Naspot 1, TZ = Tanzania, S/1/1 = SPK004/1/1, S1 = SPK004/1, K = Kakamega, S6/6 = 
SPK004/6/6 and E = Ejumula 
 
Fig 2.  Relationship between dry matter (%) and logarithm of the total carotenoid content 
 
  
 
a) Sweet potato odour 
 
 
  
b) Pumpkin odour 
 
 
 
  
c) Smooth appearance 
 
 
 
 
d) Orange colour 
 
  
e) White colour 
 
 
 
f) Pumpkin taste 
 
 
 
g) Soft texture 
Where: NN = Ndikirya N'omwami, NK = Nakakande, D = Dimbuka, NK = New Kawogo, N1 = 
Naspot 1, TZ = Tanzania, S/1/1 = SPK004/1/1, S1 = SPK004/1, K = Kakamega, S6/6 = 
SPK004/6/6 and E = Ejumula.  The mean values for sensory scores can be found in table 1 and 
the carotenoid contents in table 3. 
 
Fig 3. Stepwise regression models for the relationship between sensory attributes and the 
Logarithm of total carotenoid content of sweet potato (µg/g fresh weight) 
  
a) Sweet taste 
 
 
 
b) Crumbly texture (hand) 
 
  
c) Watery texture 
Where: NN = Ndikirya N'omwami, NK = Nakakande, D = Dimbuka, NK = New Kawogo, N1 = 
Naspot 1, TZ = Tanzania, S/1/1 = SPK004/1/1, S1 = SPK004/1, K = Kakamega, S6/6 = 
SPK004/6/6 and E = Ejumula.  The mean values for the sensory scores can be found in table 1 
and the dry matter contents in table 3. 
 
 
Fig 4. Stepwise regression models for the relationship between sensory attributes and the dry 
matter content (%) of sweet potato
Table 1 
Mean scores for each of the sensory attributes by variety 
Variety Sweet potato odour Pumpkin odour Smooth appearance Yellow colour Orange colour White colour 
Nakakande 82.2 d ± 2.7 9.5 a ± 3.7 45.4 a,b,c, ± 4.9 15.9 a ± 3.9 3.1 a,b ± 1.1 51.5 d ± 5.0 
TZ 75.6 d ± 4.5 20.6 a,b ± 5.6 41.9 a ± 5.3 70.0 c ± 4.7 15.9 b ± 4.1 12.0 a,b ± 2.0 
Ndikirya N'omwami 74.5 d ± 4.2 5.3 a ± 1.7 42.6 a ± 5.8 3.6 a ± 1.1 1.4 a ± 0.5 70.4 e ± 5.1 
New Kawogo 73.0 d ± 5.2 6.5 a ± 1.8 42.8 a,b ± 5.2 12.7 a ± 4.2 1.7 a ± 0.5 54.5 d ± 5.2 
SPK004/1/1 67.9 c,d ± 3.9 29.5 b,c ± 6.0 48.3 a,b,c,d ± 5.1 64.3 c ± 5.4 47.9 c ± 5.3 7.0 a,b ± 1.7 
Naspot 1 78.7 d ± 3.8 12.2 a,b ± 3.4 48.7 a,b,c,d ± 5.0 58.5 c ± 4.8 5.4 a,b ± 1.5 18.8 b ± 2.8 
Ejumula 42.9 a,b ± 6.1 48.1 c,d ± 7.1 55.3 a,b,c,d ± 5.1 9.8 a ± 2.2 95.9 e ± 1.3 2.1 a ± 0.7 
Dimbuka 76.3 d ± 4.4 13.0 a,b ± 4.3 58.0 a,b,c,d ± 5.4 37.3 b ± 4.8 5.2 a,b ± 2.2 32.7 c ± 4.6 
SPK004/1 51.2 b,c ± 5.6 41.1 c,d ± 6.6 63.9 b,c,d,e ± 4.8 41.9 b ± 4.8 71.7 d ± 5.3 2.6 a ± 0.7 
SPK004/6/6 43.0 a,b ± 5.9 41.9 c,d ± 6.4 66.3 c,d,e ± 5.0 9.2 a ± 2.5 90.9 e ± 5.0 5.0 a,b ± 3.5 
Kakamega 39.0 a,b ± 4.6 49.9 d ± 7.0 69.4 d,e ± 4.9 14.1 a ± 3.1 97.7 e ± 1.4 1.8 a ± 0.6 
Sig <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
 
Table 1 (continued) 
Variety Uniform colour Sweet taste Pumpkin taste Crumbly texture Soft texture Fibrous texture Watery texture 
Nakakande 42.3 a ± 4.8 72.0 e ± 3.7 8.8 a ± 3.0 60.3 e,f ± 5.1 35.4 a ± 4.9 20.0 a ± 4.2 10.3 a ± 3.1 
TZ 41.6 a ± 4.4 69.2 d,e ± 4.1 14.8 a ± 4.8 70.2 f ± 5.4 46.7 a,b,c ± 5.7 17.5 a ± 4.3 11.2 a ± 2.9 
Ndikirya N'omwami 65.2 b,c,d ± 4.4 51.7 b,c ± 4.9 4.2 a ± 1.4 58.9 e,f ± 6.4 47.0 a,b,c ± 5.4 15.0 a ± 3.5 13.1 a ± 2.5 
New Kawogo 44.9 a,b ± 4.6 70.2 e ± 4.4 6.4 a ± 1.6 63.0 e,f ± 5.8 42.2 a,b ± 4.8 21.4 a ± 4.5 14.2 a ± 3.0 
SPK004/1/1 43.9 a ± 4.2 61.7 c,d,e ± 4.2 20.3 a ± 4.8 58.8 e,f ± 5.8 48.5 a,b,c ± 4.9 19.6 a ± 4.1 14.9 a ± 3.7 
Naspot 1 46.9 a,b ± 4.3 61.8 c,d,e ± 3.9 10.5 a ± 3.4 49.1 c,d,e,f ± 5.3 50.3 a,b,c,d ± 4.9 16.0 a ± 3.7 17.5 a,b ± 3.5 
Ejumula 55.4 a,b,c ± 5.7 69.9 e ± 4.5 50.9 b,c ± 7.1 45.2 b,c,d,e ± 6.2 58.9 b,c,d,e ± 7.0 17.5 a ± 4.6 18.4 a,b ± 4.3 
Dimbuka 64.7 b,c,d ± 3.9 69.8 e ± 3.0 11.1 a ± 3.5 54.1 d,e,f ± 6.2 48.3 a,b,c ± 5.9 17.5 a ± 4.5 19.2 a,b ± 4.4 
SPK004/1 54.6 a,b,c ± 5.3 52.3 b,c,d ± 4.5 44.6 b,c ± 6.6 34.2 a,b,c,d ± 5.1 66.5 c,d,e ± 4.9 22.8 a ± 5.2 31.8 b,c ± 5.1 
SPK004/6/6 52.1 a,b,c ± 5.5 39.4 a,b ± 4.6 49.0 b,c ± 6.5 31.5 a,b,c ± 5.4 64.0 c,d,e ± 5.8 13.3 a ± 3.2 38.5 d ± 5.7 
Kakamega 68.3 c,d ± 5.6 41.6 a,b ± 4.8 61.0 c ± 6.5 25.6 a,b ± 5.2 74.2 e ± 4.1 11.4 a ± 2.8 42.0 d ± 6.2 
Sig <0.001 <0.001 <0.001 <0.001 <0.001 0.304 <0.001 
Where: letters after each mean value indicate significant differences according the Tukey test; plus or minus values indicate the 
standard error of the mean
Table 2  
Probability values for variety and panellist interactions (mixed effect model) 
 
Sensory attribute Variety + Panellist interaction (Chi square) 
Sweet potato odour 0.802 
Pumpkin odour <0.001 
Smooth appearance 1.000 
Yellow colour 0.573 
Orange colour 0.313 
White colour 0.183 
Uniform colour 1.000 
Sweet taste 1.000 
Pumpkin taste 0.001 
Crumbly texture 0.999 
Soft texture 1.000 
Fibrous texture 1.000 
Watery texture 0.442 
Table 3  
Mean total carotenoid (µg/g fresh weight and µg/g dry weight ) and dry matter (%) contents of 
sweet potato varieties tested by the sensory panel 
  
Sweet potato variety 
Total carotenoid Content 
Dry matter content (%) µg/g fresh weight µg/g dry weight 
Ejumula 72.5 ± 0.519 216.0 ± 1.546 33.5 ± 0.003 
SPK004/6/6  50.2 ± 1.059 187.2 ± 3.951 26.8 ± 0.001 
Kakamega 33.9 ± 1.501 108.2 ± 4.791 31.3 ± 0.005 
SPK004/1 9.4 ± 0.156 32.4 ± 0.534 29.1 ± 0.002 
SPK004/1/1 8.5 ± 0.612 28.2 ± 2.030 30.3 ± 0.003 
Tanzania 4.5 ± 0.114 11.5 ± 0.291 38.9 ± 0.003 
Naspot 1 2.2 ± 0.119 6.2 ± 0.335 35.6 ± 0.001 
New Kawogo 1.3 ± 0.051 3.8 ± 0.149 35.0 ± 0.001 
Dimbuka 0.9 ± 0.042 2.2 ± 0.103 39.4 ± 0.064 
Nakakande 0.8 ± 0.035 2.1 ± 0.091 37.4 ± 0.001 
Ndikilyanomwami  0.4 ± 0.005 1.2 ± 0.015 36.3 ± 0.002 
Where values given are ± the standard error of the mean (n= 3) 
 
Table 4  
Total carotenoid (µg/g dry weight ), trans-β and dry matter (%) contents of sweet potato varieties 
previously elsewhere 
 
Variety 
Carotenoid content (µg/g*) dry weight basis 
Dry matter content (%) trans-β-carotene total carotenoid 
Ejumula 125 a 185.6-324.8 
b 
250.6-300.5 c 31.4 a 34.6 b 30.9-31.5 c 
SPK004/6/6 - 97.9-363.8 
b 
168.1-172.9 c - 30.3 b 22.8-28.8 c 
Kakamega 
(SPK004) 
20-68 a 48.2-191.7 
b 
75.2-107.9 c 36.5 a 35.0 b 32.2-38.1 c 
SPK004/1 - 44.3-192.7 
b 
47.9-96.1 c - 34.6 b 31.7-32.9 c 
SPK004/1/1 - 85.6-219.3 
b 
41.7-78.5 c - 33.5 b 30.3-33.1 c 
Tanzania - - - - - - 
Naspot 1 2-4 a - - 35.9-39.3 a - - 
Dimbuka 2 a - - 32.3 a - - 
Nakakande - - - - - - 
New Kawogo 0.4-0.6 
a 
- - 39.9 a - - 
Ndikiry 
N’omwami 
- - - - - - 
Where a = Namutebi et al., 2004, b = Bengsston et al. 2008 and c = Bechoff et al., 2010 
 
 
 
 
Table 5 
Correlation between the Log10 carotenoid content (fresh weight basis), dry matter content and 
sensory attributes of sweet potato 
 
Dry matter content 
 (%) 
Log10 total carotenoid 
 (µg/g fresh weight) 
Sweet potato odour .760** -.902** 
Pumpkin odour -.721* .952** 
Smooth appearance -.645* .673* 
Yellow colour .169 -.075 
Orange colour -.780** .951** 
White colour .569 -.865** 
Uniform colour (cut surface) -.070 .090 
Sweet taste .725* -.446 
Pumpkin taste -.717* .917** 
Crumbly texture (hand) .731* -.681* 
Watery texture -.728* .667* 
Where * =  significant at < 0.05 and ** =  significant at < 0.001; n= 11 
 
